Circadian clocks are found in organisms of almost all domains including photosynthetic Cyanobacteria, whereby large diversity exists within the protein components involved. In the model cyanobacterium Synechococcus elongatus PCC 7942 circadian rhythms are driven by a unique KaiABC protein clock, which is embedded in a network of input and output factors. Homologous proteins to the KaiABC clock have been observed in Bacteria and Archaea, where evidence for circadian behavior in these domains is accumulating. However, interaction and function of non-cyanobacterial Kai-proteins as well as homologous input and output components remain mainly unclear.
In vitro phosphorylation assays
To investigate KaiA dependent phosphate uptake 12 µg of KaiC-7942, KaiC1-Sy6714, KaiC1-N 29133, (1) Methanomethylovorans (1) Acidilobus (1) Haloterrigena (1) Caldivirga (1) Caldisphaera (1) Halogeometricum (1) Methanolacinia (1) Methanoregula (2) Halorubrum (1) Hyperthermus (1) Methanohalophilus (1) Methanolinea (1) Natronomonas (2) Halorhabdus (2) Haloarcula (4) Halomicrobium (1) Halalkalicoccus (1) Thermosphaera (1) Palaeococcus (1) Salinarchaeum (1) Aciduliprofundum (2) Methanolobus (1) Halopiger (1) Methanoculleus (2) Halanaeroarchaeum (1) Methanosaeta (2) Methanocella (2) Methanobacterium (4) Natronococcus (1) Methanofollis (1) Natrialba (1) Natronobacterium (1) Methanospirillum (1) Pontibacter (1) Roseiflexus (2) Phycisphaera (1) Chloroherpeton (1) Chloroflexus (3) Chitinophaga (1) Hymenobacter (1) Thermotoga (9) Niastella (1) Fibrella (1) Flavobacterium (1) Symbiobacterium (1) Pseudothermotoga (1) Thermosipho (1) Caldithrix (1) Desulfotomaculum (1) Paenibacillus (1) Bacillus (2) Opitutus (1) Hydrogenobacter (1) Fimbriimonas (1) Carboxydothermus (1) Rhodopirellula (1) Thermacetogenium (1) Terriglobus (1) Desulforudis (1) Koribacter (1) Spirochaeta (1) Solibacter (1) Thermobaculum (1) Granulicella (2) Rubinisphaera Thus, we compared a total of nine published microarray time-series datasets of different cyanobacterial 331 strains under constant light or diurnal light conditions (for details see Table S3 ), which were available 332 and applicable for this analysis. Not all of the chosen microarray experiments were conducted under 333 constant light conditions, which leads to a combination of circadian-clock regulated and light-induced 334 genes. We therefore refer to genes with oscillating expression as diurnally regulated instead of circadian.
335
For allowing a direct comparison, we reprocessed the raw-data and subjected the resulting expression 336 time series to a harmonic regression oscillation detection. This method assumes a sinusoidal shape of 337 circadian expression profiles and uses linear expression profiles as background, yielding estimates of the 338 peak phase and amplitude of each gene.
339
In a first step we compared biological replicate datasets to establish the reproducibility of strain-specific 340 circadian expression programs. Similarity between two circadian expression programs was established 341 using the circular correlation coefficient ρccc as described by Jammalamadaka and Sarma [108] applied compared to other inter-strain pairs. The full set of pairwise phase comparisons, which underlay this 413 analysis are shown in Figure S1 . This result indicates that the diurnal peak expression phase is not 414 preserved amongst homologous genes in the cyanobacterial clade but might instead be tuned according 415 to the metabolic gene outfit and the environmental needs of the respective strain. 
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